Case Report
it seemed more likely to be peritoneal rather than ovarian in origin [ Figure 2a ]. The tumor was connected to the uterine body by a narrow, 3-cm long band [ Figure 2b ]. The tumor capsule ruptured easily when gently touched with forceps. Brown chocolate-like fluid and coagulative tissue leaked from the tumor [ Figure 2c and d]. Most of the cyst contents were removed by suction. Tumor attachments to surrounding structures were severed and then the tumor was packed into a specimen bag in the peritoneal cavity [ Figure 2e ], cut into small pieces inside the bag, and removed through the port site. Both adnexa were normal in size and shape, without any connections to the tumor [ Figure 2f ]. Two intramural uterine myomas 5 cm in each diameter were located on the anterior wall of the uterine body, and myomectomy was performed laparoscopically [ Figure 3a ]. We ultimately determined that the tumor had been connected only to the uterine body [ Figure 3b ] and to portions of the left [ Figure 3c ] and right [ Figure 3d ] uterosacral ligaments. There were no findings of another adhesions or endometriosis in the pelvic cavity. Since intraoperative frozen sections of the cystic tumor resulted in a histopathological diagnosis of the endometrial cyst without malignancy, the laparoscopic operation was concluded.
Although the solid component was not clearly identified macroscopically inside the tumor, subsequent postoperative histopathological examination confirmed the presence of the tumor epithelium, showing an increased nuclear-to-cytoplasm ratio, several mitotic cells, papillary changes, stratification, and metaplastic alteration to squamous cells without necrosis or invasive growth into the stroma [ Figure 4A -E and e]. Immunohistochemical staining was negative for HNF1β [ Figure 4F ], p53, and MIB-1 and positive for ER. The postoperative histopathological diagnosis of the tumor was confirmed as the endometrioid borderline tumor in an endometrial cyst. Moreover, atypical endometriosis showing cytological atypia and architecturally, complex proliferative lesions were also identified [ Figure 4B and C].
Because the patient did not desire future childbearing, hysterectomy, bilateral adenectomy, partial omentectomy, and pelvic lymph node biopsy were subsequently performed as a staging laparotomy for ovarian borderline tumor. No remnant tumor cells were detected on postoperative histopathological examination. Based on laparoscopic findings, the large endometrial cyst was thought to have arisen in the peritoneum, whereas pathological findings indicated that the endometrioid borderline tumor probably originated from endometriosis. The patient provided informed consent for this case report and associated images.
dIScuSSIon
Endometriosis is defined as the growth of endometrial-like tissue (glands and stroma) outside the uterine cavity and is estimated to affect 5%-15% of women of reproductive age and 25%-50% of women with infertility. [1] There are several theories regarding the pathogenesis of endometriosis, including the following: (1) implantation of endometrial cells derived from retrograde menstrual bleeding into the peritoneum, so-called Sampson's theory; [2, 3] (2) coelomic metaplasia, in which the mesothelium turns into endometrial tissue through metaplasia, so-called Meyer's theory; [2, 4] and (3) development by metaplasia from müllerian-type epithelium located outside the cavity of the original müllerian ducts, referred to as a "secondary müllerian system" by Lauchlan. [5] Nisolle and Donnez reported that peritoneal, ovarian, and rectovaginal endometriotic lesions must be considered as three separate entities with different pathogenetic origins. [6] Peritoneal endometriosis can be explained by the transplantation theory. Red peritoneal lesions are the most active and most highly vascularized lesions and are considered to be the first stage of early endometrial tissue implantation. [6] The formation of ovarian, endometrial cysts is caused by metaplasia of the coelomic epithelium, which then invaginates into the ovarian cortex. [7] The deeply infiltrating endometriosis of the rectovaginal septum corresponds to an adenomyotic nodule originating from müllerian remnants by the process of metaplasia. In our case, the cystic tumor was adherent only to portions of the bilateral uterosacral ligaments and the uterine body by narrow bands that were histopathologically identified as granulation tissue. Because there was no other peritoneal or ovarian endometriosis in the peritoneal cavity, the endometrial cyst most likely arose in the uterosacral portion of the peritoneum from müllerian remnants by the process of metaplasia.
Epidemiologically, endometriosis has been reported to increase the risk of ovarian neoplasms by 0.3%-1.6%, [8] a phenomenon known as endometriosis-related ovarian neoplasm (ERON) or EAM. Several studies have assessed the risk of ovarian cancer in patients with endometriosis. [9] Kobayashi et al. the ovarian cancer risk in women with endometriosis was twice as high (SIR = 1.98, CI, 1.4-2.6) as that in the general population, [11] while the risk was even higher (SIR = 2.48, CI, 1.3-4.2) in infertile women. [12] Aris also demonstrated a high incidence (1.63%, relative risk = 1.69) of ERONs in a 10-year cohort study in Canada. [13] The most common malignant tumors in this setting are clear-cell carcinoma (CCC) and endometrioid carcinoma, each accounting for approximately 10% of all ovarian carcinomas in Western countries [14] and approximately 25% and 18%, respectively, in Japan. [15] The third major category of ERON is seromucinous borderline tumor, also known as müllerian mucinous/mixed epithelial tumor, whereas borderline endometrioid and clear-cell tumors are much less common. [16] Several risk factors for ERONs have been reported, and a recent review article demonstrated that older age at endometriosis diagnosis (≥45 years), large size (>9-cm diameter), solid endometrial cysts component, nulliparity, hyperestrogenism (endogenous or exogenous), and postmenopausal status were all associated with an increased risk of malignant transformation of ovarian endometrioma, whereas complete surgical excision of endometriotic tissue with concomitant unilateral oophorectomy and use of oral contraceptives may be associated with a lower risk of ovarian cancer in women with endometriosis. [17] Tanase et al. recently determined that several preoperative factors independently distinguish ERON from benign ovarian endometrial cyst, namely the height (>1.5 cm) and height/width ratio (>0.9) of mural nodules, the maximum diameter of the cyst (>7.9 cm) on MRI findings, and patient age at diagnosis (>43 years). [18] They also reported that the presence of various signal intensities on T1-weighted imaging (WI), a lower proportion of shading on T2-WI, and nodules located on the abdominal side may be useful in the proper diagnosis of malignant transformation. [18] The prognosis of ovarian cancer in women with endometriosis has also been demonstrated. Aris reported that the mean age of women with ERON was 5.5 years younger than in those without ERON, [13] and Orezzoli et al. found that the mean age of women with CCC arising in ERON was 10 years younger than those with CCC not arising in ERON. [19] ERON is commonly a low-stage and low-grade disease and is associated with significantly better prognosis. [8, 20] In a meta-analysis by Kim et al., ERON was associated with better overall survival than non-ERON, although progression-free survival did not differ between the two. [8] After controlling for stage, age, grade, and treatment, no difference in overall survival between these two patient groups could be identified, and therefore, the better clinical outcome of ERON than non-ERON might be explained by a high rate of well-differentiated, early-stage tumors rather than by an association with endometriosis per se. [20, 21] ERONs were significantly more frequently diagnosed at an early stage, perhaps due to symptoms or follow-up related to endometriosis. [22] Recently, evidence has accumulated demonstrating the carcinogenicity of ERON. Due to periodic hemorrhage and hemolysis associated with ovarian endometrial cysts, significant amounts of cell-free hemoglobin are released from erythrocytes into the cyst fluid, leading to iron-induced oxidative stress and thus triggering carcinogenic genetic alterations. [21, 23] Iwabuchi et al. reported that the balance of oxidants and antioxidants is important for cell death and carcinogenesis in ovarian endometrial cysts, and upregulation of antioxidant functions may be involved in the pathogenesis of malignant transformations. [23] Genetic alterations such as K-RAS, PTEN, BLC-2, and ARID1A in ERONs have been studied extensively, [21, 24] and Ishikawa et al. recently demonstrated that ARIDIA mutations were the most common (95% of ERONs), suggesting that this gene plays a critical role in ERON carcinogenesis. [24] While ovarian endometriosis most frequently results in cystic tumors, extraovarian endometriosis (e.g., peritoneal, rectovaginal, intestinal, urinary bladder, or uterine adenomyosis) is associated with nodular tumors. Moreover, extragonadal malignant tumors arising from endometriosis (MTAE) are very rare entities. [25] According to a literature search performed by Ulrich et al., the most common site of extragonadal MTAE was the bowel (29%), followed by the rectovaginal septum (13%) and uterine adenomyosis (8.6%). [25] Regarding the pathogenesis of malignant transformation arising from extragonadal endometriosis, Gemmell et al. recently reviewed 25 patients with postmenopausal status and a history of hormone replacement therapy, and reported that endometrioid adenocarcinoma was the most common histology (18 patients), followed by adenosarcoma (two patients). [26] Modesitt et al. also reviewed 21 patients with the same status and reported that the most common histological tumor type was endometrioid carcinoma (6 patients). [27] Other pathologies, such as endometrial stromal sarcoma, adenosquamous carcinoma, and müllerian carcinosarcoma, were also listed, and only one case of the endometrioid borderline tumor was reported. [26, 28] A number of histopathological studies have demonstrated the coexistence of atypical endometriosis and neoplasms. ERON may arise from atypical endometriosis, which is defined by large hyperchromatic or pale nuclei with moderate to marked pleomorphism; an increase nuclear-to-cytoplasmic ratio; and cellular crowding, stratification, or tufting. [21, 29] According to a study by Fukunaga et al., atypical endometriosis was identified in 67% of cases of CCC and 54% of cases of endometrioid carcinoma among 27 and 13 cases of ERONs, respectively. [30] Ogawa et al. also demonstrated that 29 of 37 (78%) cases of ERONs exhibited atypical endometriosis. [31] These studies support the hypothesis that atypical endometriosis is a premalignant condition, but there are still insufficient data to form a definite conclusion. [21] In our case, the existence of typical and atypical endometriosis and the transition from atypical endometriosis to endometrioid borderline tumor were pathological confirmed.
Regarding the secondary surgery of our patient, although there is no standardized treatment for extragonadal borderline tumor, we selected hysterectomy, bilateral adenectomy, partial omentectomy, and pelvic lymph node biopsy as secondary staging laparotomy with informed consent in accordance with the statement of the Treatment Guidelines for Ovarian Cancer, 2015 Edition, in Japan, [32] which recommends above secondary laparotomy in patients who do not wish to bear children in future.
concluSIon
The extragonadal giant endometrial cyst in our case was thought to have arisen in the uterosacral portion of the peritoneum, originating from müllerian remnants by the process of metaplasia. The borderline malignant tumor was pathologically diagnosed with arising from endometriosis. This case is extremely unusual because giant cystic tumors originating from extragonadal endometriosis are very rare, as endometrioid borderline tumor arising from endometriosis is very rare.
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